Searching PAJ 



1/1 s<— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001-051806 
.(43)Date of publication of application : 23.02.2001 



(51)IntCL 



G06F 3/06 



(21) Application number : 11-222078 

(22) Date of filing : 05.08.1 999 



(71 Applicant : FUJITSU LTD 

(72)Inventor : OTA YOSHIYUKI 

NISHIKAWA KATSUHIKO 
AOKI TAKAHIRO 



(54) DISK ARRAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the overhead and read 
performance of a disk array RAID (Redandant Array of Inexpensive 
Disks) at write time and to efficiently perform the generation 
management of files. 

SOLUTION: This device is equipped with a parity process part 1 9 
which finds parity data by exclusively ORing data of a write request 
from a host, 1st and 2nd batch write buffers 21 and 22 which 
temporarily hold the data of the write request from the host and 
have double buffer constitution, a parity buffer which holds the 
parity data until all data constituting stripes are written to the batch 
write buffers, an address conversion table which holds the 
correspondence between logical addresses and physical addresses, 
and a logical address sorting part 1 8 which sorts the data in the 
batch write data by using logical keys as keys. 
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>ho-7, A, B, C, D, EI«tl?h7/HX7 
(DA) , 6- 1 — 6- 5\Z?*4 X^ggT* 

[0 0 1 2] (1) : RA I D 1 (D^W 
RAID1H 7*4 Z&mS*—Miklsfc, ^fri3>£5 

stnii;7-^»n§. 7>rx^Sf©3xN# 

Tte, t"— *0#*a*PStt, 2 907^X^81^ 

[0013] (2) :RAID2 <£I£BJ 
RAID2H A^x-^^»#Jb (Xh^-Ttf> 

40 % 4>*-v-7&frftx&&<Dy : <<K9$£W\zft 

[0 0 14] RAID2TH «AH ^-^l&ifrtffiCD 
■r-<X^^B^4'&0^, x.y—WTJEWnm<D^^X 

a, tt»o^-f x^gfiWSTfe^-^^ton^^c: 

X^81W8tL, m^CDr—* UZ>±^ 
[0015] (3) :RAID3 CDt&B^ • • • H 7 <D®0 
RAID3H A*^-^£#fiJb (Xh^-ftf> 
r^X^gtCirHbTftttt^fe^TftS. Z.<DWi 
n7^X^gl^g7^X^gli:L, MfE/Lfix 

^X^gl(7)7-^^IJ7^ -T^— ^ £ Lfc^CDT^ 

So 

[0 0 16] C(Dtz&. RAID3T«7-^^ 
X^SBOSfcHfr^-T, HulEJLfiT^X^gfi (AU 



teC, RAID3T11 m 7 <D®m\z^kl,tcJ:5\z. 
[0 0 17] ^-^iftei£iSSte> ^JS^J:0NfS 

[ 0 0 1 8 ] (4) : R A I D 4 CDlftBJl • • • M 7 <£>®0 

mm 

R A I D 4 13, RAID3l:^5tt§Xh7<t:>^- 
(##J¥&) (ixttftW?) £b 

x^x*S«£*taT7*irxT*fc«>* 

[0 0 19] eiCO^ch^b, RAID4T11 5 s — ^te 

&^X^3£ei£ffi3tlc§<;^ /tUr>rf^X^8I 

fc/xu^ &*Mfrr*. ^(Dfz®. ii$<D^j Tstmm 

[0 0 2 0] (5) : RA I D 5 <DmW • • • H 7 <0©H 

RAID5H R A I D 4 <DfK&l?fc~Dfc/^ U :r>( :r-f 

r-^^§r^X^gI6 - 1-6-5 

b^U &«Si:bTx-^OJg«fRFHtt2 0 

[0 0 2 1] Jgfw, /tijf'ff-^ii:^, -r— 

X5^e><fc<5K:, f>fX^7W8I«)»IT'>7fA 

[0 0 2 2] mJKRA I D 5 (D^— ^feit (»^&<£0 
T, P 0, PI, P2, P3fi/1Uf>fT*feO, /I 'Jr 
£3£H£S&e>1*Tl>*„ &*5, R A I D 5 R A I 



#12 001-51806 
D 4 trailer h7-f (1 

[0 0 2 3] (0) : "tVt&tDi&BZ 
fijfBR A I D4WR.A I D 5 t Itl^^ntt^f 
^X^7U^g<Z)7#1iX#ffi</3*T> «IAtf, 5r- 

£<> CCDi^, 1 -KD'rJ X?(Dt£m(DmZs 
fPSfhffb, A-U^^-^bTSUx^X^Jcfaffib 
[0 0 2 4] :<DRAID4, 5 (Dy^4 X^7 U< Kl^f 

u ^-?^m<DTc®(Dm%&&*ftvM&. best* 

[0025] § 4 : L F S > SriWA F L C0t&^ • • • 

m 8 #M 

H8teWAFL<0R9fEre&£. ME^cfe? RA I 
D7HTH M^JT^irX^cfcO^gRfBIS^BOX^ 
-^7 h<E>|6]±*0^T^£j&** RAID 4, RAID 

5 til ±f5co^-r h^^;i/^^ (ffiraB^^^^x 

^7^-feX) O^ffiJCcfcOS^^O^"- A*— ^\^y F 

T, LFS (Log-Structured File System) , S^OT 
AFL (Write Anywhere File Layout) LmitlZ&ffi 

[0 0 2 6] jfflfBL F SMWAFLT11 S^O^-f 
hf*0r-^, nKBJgffitO^-l' h^—^d 

1, d2, d 3, d4, d5, d6 • - • #rJS, H 

^777l0C»»U *X b^l/X#>X£5IT<» 

[0 0 2 7] ^^^#^7 7 7 i offiyjv 

*/ty7 7 1 0£&*£*&iW£ftTV>< nKBM©7 
-f ^ dl, d2, d3>d4, d5, d 6 • • • 

[0 0 2 8] ^fc, 7HUX^»x-^9|^tC«, * 
Xh^5iS$nfc8IftftT>fX^rt07KI/X (ttl 
317 HUX) ch^^7 :r -^^|Bti^n^>^^7 KUX 
t<Z)*H6S»iWbT^<. fit, HSJc^X^tft 
^bAc^-^fc^T^Mfr^-r h^3K^^ 0 f c ^ic 
tt, 7 HUX^^T— ^;U9^co^S7 FU7l:»Kt 

UXiCfe^f^>a &*5, SfjfBLFS, WWAFLCI 



[0 0 2 9] ® : ##jg£f 1 : Ousterhout, J.,et a 
1. /Beating the I/O Bottlenecks Case for Log Stru 
ctured File Systems," Computer Science Division(EE 
CS), University of California, Berkeley, UCB/CSD 88 
/467, October 1988. 

@:#%M$I2 : Seltzer, M.,et ah, "An Implementat i 
on for a Log-Structured File System for UNIX, " 199 
3 Winter USEN1X, Jan. 1993. 
[0 0 3 0] 

[0 0 3 1] (1) : TKr^X^SIORA ID4, 
RAID5TH 7l'h^t^T^^Mi:J:D, 

[0 0 3 2] (2) :LFS, S^OTAFLTIt *X 

h^t/X^>X£MLTL£5<£>T, -^CD^ 7^fhr 
SJBS&NVRAM (Non Volatile Ram) m<D^FW5£l±* 

=e u £ ffiffl b & w- n tf & £ & i > „ 

[0 0 3 3] Sfc* 77<JI/ (f^X^rtf-^) CD— 
FUXK:teiW£ft5£:«>, l^— 7 7-f ;i/CDx— 9ifiir^ 

[0 0 3 4] #58Hj!te, d«)J:5tta*<OKH*/Bft 
U RAID4, RAIDS^t^X^JKI:^^ 

[0 0 3 5] *fc* #5891 te, -^^X^^ftjfft^nT^ 

U M7^77^77^JKOlf 5XT77<i^i 

[0 0 3 6] 

[0 0 3 7] (1) : «ft<Z>^X^3£B6 <h, §T^fX 
?7^X^7U^feWg^2 £11*., gfVX^7K 
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ttt5r>f^?7H8I (RAID4, X^RAID 
5) \Z£>^T, *X h^S©^ hgjROx— ^IH±<£> 

Sft&nife9'ft£ff tH Lt;i 'Jt^ A U 7" 

Bf»fc«j#U ^A^77«fliSiS»h ?g2CD 
SiJ6t*/^77 2 1, 2 2 «»ESt***/ty 

u ^ ££M3rr£ a u t-^ a* 777 

2 0ft<D7 : — m$tt£*b9&rty7yfo<D : r 

[0 0 3 8] (2) :MIB(1) <D? 4 7.9Y V^%m\Z%> 

^i6t#A7 7 7l:, 3BRfcBto6-fai#JB 
K»i!rtT£fgl (DMW^&t. Liberty 7 ylfi 

"r—9 &*Mft-T X £ 5^ X 9 \Z% UT U - 
77^^r-^^Mt§St®^^^)^^7J(;^ 

sin3^#««A«*ntf, t<D&$mmzi/-9 
T-9&&m'rz>m2<Dmn^ ! &&mz-x^z>. 

[0 0 3 9] (3) :it^X^gI6i, §T^fX 

* mm 6 safe^i w jc»fp $ & si «h * <^s^iZv^ 
/wt&m l©j» *fif 7s9y v-i rnmmm 2 
a, *9 7\s'fmw&m2\z&r) % -fuyzmiL 

^r^7^8I6 \zfem-?z>7*<< xzyu-imw (R 

AID4, XHRAID5) K&t^T, *Xh^6Ii 

X^F^coMfrMx— ^tAUr^f- H«fft<^ 
/tU?>r*jmr*^y5^ffl««l 9 x-<X^ 
&U-F£nfcH*rfl^-*€:, Wr^^JW07H 
UXffli:*{ct&^-r^MffM^— My7r 7^ X 

^«tft^tt< 1 1> 1 jaufciaicx^ x#±<&h-h£« 

iDr-^A*7 7 7^7;^:^-9»f:A7 7 7 rto^— 

[0 0 4 0] (4) :ff}|2(3) ©7^ X * 7 V-(mW\Z%> 
Uf-fSJUUSt, x^Xi/^^HSTHff^-^^AUr- 



U x^X^£U~FLfcH#rf!5x-^£, 
yyylZ&MV. KHfrmfx-* A ^ 7 r &7)V\Zte r> 

[0 0 4 1] (f^ffl) «JfB«ldcJC*tJ < **9§<BfMi 

[0 0 4 2] (a) :ffif|B(l) Ttt, 1 CD£<h»*£A 
V7r2\h, S2<0$t»«t/l777 2 2t, AU 
x^fflagfcl 9 <h* /^Jf^A f 777 2 3(h, 7 FUX 
gg^T—^P (T FUX««a&2 owt&x— 

g*tf58t6nsi, /tUx* 4fta«i giCcfcOAUx 

[0 0 4 3] COPS, 7FI/7«M20H ^Xh^ 
^LfcffcaT Fl/X«h, *©7Hl/^fc»JKl/fc«H 

/c«E>, M^^^S^A^^7^5 :r ~^ : ^"T r ^X^^\t&^ 
x~*£* iI7Hl/Xy-hg5l Slc^DV-hLT 

[0 0 4 4] Z.<D&5\Z-?n&, RAID4, RAID 
5<Dt4 7>i7 7l"1\Z&^T* mZTLfrttV)*—/*—^ 
V F * U - H tttlfc * S H t *« pJIE \Z U 2> o 

[0 0 4 5] (b) : 9183(2) Tte, « 1 ©«»^Stt, 
*X hd^07^f Fx~^£ % ^(D&L&m 

%rty7T\z. mm. mmzMt) z-rmmmizfeMT 
z>o fit, m2<Dffl'ffl^m\z, mm&t#>m%rtv7 
r&7 Mzu-Dfc^m&smz, izttbm%ny7 7n<D 

m^wlB7Mztj:^rc^tisbm^^y 7y(D^^ Fx 

(0 0 4 6] CKOcfcpfC-rtltf, RAID4, RAID 

, y F U - F tt«fc <!: * ^S-T 5ui tfi*sm \ZU2> 9 
[0 0 4 7] (c) :h9IB(3) Ttt, /tUf^iBlffil 9 
tt, *X h^S>M£f^-Y hg#a<5B*Lfcl&K:U- K£ 

-*a>£>, M»«<DAUx^£ffffl^ £o fit, Iftft 

eaestt, x ^ x ^ u - f L/tjgSraix- ? & , * 



2 0 0 1 - 5 1 8 0 6 
[0 0 4 8] x-fX**>SMSrffi[ 

x-^ £ a y xw * u - f u&a, x a^a 

*y 7 r ^^^Jc&o&Bfc/^y 77^7-^7^ X 

[0049] d£>ck5fc-rnfcf* f^x^aa^nt 

IftU Ay^7y^77<^0»fP5X7?77-fM 
Sft«bfclROtaiB<Dfc«>fc, IBx-^£«&L<ga-f £ 

[0 0 5 0] (d) :ffffB(4) ~?\Z. #ft«a«<B1Hfll* 

X 9fr S#JSTSM*r«ix-* £ A U x>f £ U - F U 

^ X ^7 jO^Iiir-^ i:^ U r^f ^ U - H x 
^XWTO<<ht>lllLMl:, x^X^±cD[^i 
-ffigtcMff^x-^R^AUx^ «»MU x^X 

FUXM^*^fflfBMSrt&x-^A-/^r ^fe^b, g 
[0 0 5 1] ctD«fc5K:T*iti* 77-f ;H*jce>— 

«f$n&*&Tt>, ft3fe<0*£«>»£;frj£ (WAFLJ 

5, fine, x><x^<b*k««k:S 

[0 0 5 2] Sfc, "TJ 7?\Z&mZnT^Z>7 7't )l 

«i : a^^^^<fT^^o 

[0 0 5 3] (e) : ^JE^fc^t^SWe^Jftcti 
tc, h9IB(D , (2) Tftt, Xh7-f^fM«Sf^ 
X ^ ^(T)^^^— ^ co^:^ $ b l^it-r Xco ^ £ 
#/t^y 7 7^*fflitn«»Ofcft, ^^^®^/\ + >y 
7 7m\zmM2n&NVRAMO£vfj:&mUJf&5&& 

^OI&iW^IB^, fe^bctpt-r^x^X^tCU-FS 

[0 0 5 4] MIC> ^<h^tf^/\^y 7 7Wt, z^X hfr 
6©8*7HI/X MI7H1/X) tCi:oTV-h (M 

Ml^r-^^> X>X^7±CD^d:<J6«^M^^^^ 



(7) 
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[0 0 5 5] £/c> mJfS(3) , (4) Ttt, MfEc^&WJD 

jwrnrnztizmz. aofizzmz tire fr&*gmvT^ 

[0 0 5 6] 

[0 0 5 7] §1 :y^fAl«ir^X^7Hgi 
(DUm • • • H2, 3#SB 

AHB7 KUX&ift8B<DK9§0* BBI4*t»«ny 
[0 0 5 8] i2 0Ait:^b^vXrAfl #7^7 
^7<7>hgil 6-L 16-2 • • - 1-&0 

t-;n s^fts^nt^s, t it, it— ai 5 tea 

LAN^lTSSc£0^7^7>hgIl 
6 - K 16-2- • • T<£ffl£*lT^£f@*£>;7y-f 
J^Ji^Tr^X^7KgI7C«)#U, S-^-f 
T>h^@l 6-1, 16-2- • • d^77<M0 

[0 0 5 9] 0y*-fc£, MIBIt— /U UNIX^O 
S (vXfAV7 h^x7) t bfey-^Xf-ya > 
(WS) NFS (Network File System) 

«wyabnMffl^ts^ v-i yy hmw i 6 - 

1 , 16-2- ■ • A^77^M©U-K/7< 

(COJg^^L AN) T?K3|-rs» 
«»<0jfc«W/h£& (8KB^32KBM) ^~ 

^X^7K8S7©7^^ , J-h77'f 
ffiT»^©*<tt, 8KB^3 2 KB^gCD^-^W 

[0060] mm^^c xtrYis-trnw? <Dffij&&m2<D 

B7*^iSt, S3feit-A*l 5#*Xh (±&l£@) 

fiulBx^X^7l/-f SI7lt RAID4M 



RA I D 5ffi/£<D^X^ri/^£ffitt¥g<hLT#& 

ngttg^ ^^x^Ti/-r©j«s@2 

tt, f^X^7M^>ho-74i:, «©CC0^A<X 
T#7*? (DA) 5Si^T^5. 

[0 0 6 1] £7c, ^X^TW 3>ho — 54tt, 
/^U5^>f ffia*fT3fc*©/^U yaffil 9 AU 
T^f"^MW^Uf^A777 2 3<h, 117 

1, Rtf»2CD$t»«*;ty7722t 4 WfBmi> 
^2CD££i&#^Ay ;7y 2 1 , 2 2F^(Dx— ^tC^f-T 

^i7Fi/x^^-[:LTv-h (M^g^saa) £ 

[0 0 6 2] -r&to-fe, D-Al 5«\ R A I D 4 > X 
ttRA I D 5*^0^>rX^Tl/-r ^fBtt^©<hbT« 
f*U »10*d:»»tyty77 2 1, StfS2©St 
»tS/^77 2 2iW;i/A*777iM<l:D, Jt# 
©St«i)tSAy77* J r-fX^^r^7^ h£fT 

CO * <h 56 S * A y 7 7 ^ W X- 6 tl -5 . 
[0 0 6 3] Sl0^i*i^777 2 1 <D 

-f7>hSB*^07-f hS*^1t-Al 5fc9J»Lfc 
^7<hS*0f-^lt * 2 CD A 
y77 2 2i:t^5tl5. S2<BS£:«>«*Ay 
772 2©T-^^X^'\t^W^ l^f 
tt**3>i^-f 7>hKJB**SCD7*f h^K#**tf— A 1 5 

i»ttAy77 2 1 {c3S*_Sn&. 
[0 0 6 4] MfBA Uf^A*7 7 7 2 3 Kite* A'Jf^f 

^aasi 9f:<k5aiitRA i d©s^ h^-r 

/t'Jr^r-^^llt^o £fc> 7Hl/XSEftffl2 0 
«H3^ABI^-rJ:5^, 7h>XMr-7';^ffi 
AT^O, K7h>XfSlT-7';HlH t-A* 1 5(7) 
yXfAV7h^x7 (OS) J&*BH£ L 5 -f hf-^ 
*f^XJ"\»itflt<S7H!/X (i!7Hl/X) * 
t***T^IR^ISjW"rs^X^rt<OTHUX o»a 

So 

[0 0 6 5] 0 3COBHtC^rJ;5^, ^ 

2©St«)it/t777 2 1, 2 2(Cte, *-A15* 
e>tej^^tlfc^-f b^-^ dl, d 2 , d3 • • • 

w^o f it, AUT-^fflaSBi 9«, ^n^^^-f 

hf-^di, d2, d3, d4WAiJf>fH CtlZ 



[0 0 6 6] mZ<D& v \Z LTsRi&fc/^ 'J 

f >f t-?*A U A y 7 7 2 3 «l:«SftS. a 

[0 0 6 7] § 2 : SELaStSOlftK 

[0068] £<d*&, *x httsaaa^-f h-r— 
x (isaTHux) x^x^T^-fexfc^r^^a 

»67HI/7tLT, 7 FUX£«SB2 0(D7 KUX£ 

fc, i!7 H l/X t tlI7 H 1/7 ttfe W 

[0 0 6 9] hf-^H »17Fl/XTfg 

/ty7 7©**Slt RA I DSWfiE-TSa-^X^tC 

T^£^-^te, StJ&t*A7 7 7rt»:ll:»ttSn 
Uf^ffl/ty77 2 3 

[0 0 7 0] flt> ^ttbm^ny7 7tf7MZt£-D 

fzm&T\ m&£#>m&rty7Tft<Dy : —&\*s mw7 
y 7 7 £«J*T£M^<D££tf>S^Ay 7 t fc*X hfr 
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[0 0 7 1] Lrt>U ^Ocfcp^^M^^T^-r 
\zW5<0^h^>m^nyy 7&y MZfc^TV&nTcm 

y7\H<D?~?$:±T&mi', *xh^5o8rfca7^ 
fclSKite, a u jflyty y 7 £5V x # \z#ffi-r&. 

[0 0 7 2] £t±ifi'<&«k'5fc, Xb7^f7 p 

dl, d2, d3, d4TlXh^-T7 p ) ^^^T 

S!TA f 777fflHfflf$nsW^^U COflt 
tt, NVRAM) <DaS«S"rd4:**T*S. x 

22>mm*w&-?n\s, t<o^mmz^-^^mr 

Z>Z.h\Z<k-}T. 7^ h<D!R(Dzs— !g.t&~?2>Z. 

[0 0 7 3] HK, &£&&&rtyy7PW* ^Xh^ 
S©S*7HUX (i!7Fl/X) fc«fcoTV-h 

r^x-^ £ u - \*-rz>&<o$£wmm$:MifaTz> z. t& 
[0074] § 3 : mmtmwomw 

^7 (£<D0iJTte, LAN) A^a*TSNFS(07^h 
[0 0 7 5] *y h«7 — i^SU— m S^iH^n^c^ 

aaassi 9 £A#sns. ::wjf^®Mi 9t 

tt, hT-^^»»^nS^X h7-f ^n^^ 

TtHtStlT^S/t U y-*f ^2r^ U A y 772 

^LTAU5^£JE#rU AUf^A*777 2 3rt© 
[0 0 7 6] MfB^-f hr-^H Siftt#Ay77 

^A^7 7WXH RA I D£$l/&-f£ 1 ~DV>"r4 

x?<Dmffimmz&mtsn2>j<:%2\zts:*DT$>Q* u— 

A , 15(0yXTA77h')x7 (OS) *«Kfibfc**l 
7 H 1/X (il7HI/X) tz^Jrt 
$tife7Hl/X (M7FI/X) 7Hl/X« 

[0 0 7 7] fit, $t»t$A777*7-fhr- 
^T7^ (iff) K&ofc«fj«T, *t6t^b77 



[0078] mw\z. i mKD^t&m%ny7 

y 2 1 Sx-*£t&ifrtLfc4§£, 1 <D%.t.Sb 

siot^s^777 2 i Kitewsnfc^-f h^- 

[0079] yyvmm^^(DyT^)V^(Dy 

^^LTit-Al 5^&m2tlZ>o l^U U-A 1 5 
[0 0 8 0] IC, ^X^CD^&^te, m—'rj 

tA*777^©T-^^MT^5iitwM$n 

[0 0 8 1] Z.<Dm> TFUX^m^-ZfJlspVDVomT 
F^^X^^7Hl/X«Stl.. 

77««W^tJ6ftA , 777^7^f h^— ^ 

te^m&izte, >>-9&ft *DTmmmmz&£®m^rt 

7 7 7ter-^»««o A'Jr^A*7772 3rt 
<n^-?^mmz\^X : T4 7,2\Zl&mTZ>o 
[0 0 8 2] &*3, %Liitbm : £rty7T\Zfem^ntz'T 

mznx^z^j x?ft<Dmm\z^mm&fcz>m^\z 

[0 0 8 3] m4<DMT*fc, *7h7-^^^7<h 
^f<P3CD^-f hf-^ dl, d2, d 3 • • • te, 

n K B 07d 7 i7 f <h ITgl^tl^^ 
tf, d ICOnKBCO^-f h-r— ^tt^^-f T>b3£®l 
6-1 /d^©r-^« d2OnKB07^fhf-^IW 
7^7>hgf 16-2 ^bOr-^, d30nKBco 

hT-^f^7<7>h8Il 6 - 3/d^Of-^ 
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[0 0 8 4] £fc* Z.omX^ty'-^my"^ X^7^4^ 
£l>tc&lX$>Q, dl, d2, d3, d4^6ft§Xh 

fi=2-3h77^») CMT^^oC^oli^o 

HfrlBnKBtt, t^X^<0 1 2 8-fe^ 

^f-^tfcD> ^©nKBtBT*— ^£1|M£K:LTBI 

[0 0 8 5] MIB©0»J-e«, Si»ttAy7 7 

tt^M(DA777t^tfc^ 3®K±(D^ < h 
»t*Ay77S«fflbtt), *JfiW«T?**. fib, 
£tf)*g£iCte. JtffiftN V R AM«©ny 7 7 

$ifeitA777^fflt50^IlTfe5. 

[0086] (m<Dm<Dmm) 

§ 1 : <fc'<00y(Z)KS<0K91 • • • B5#R 
H5ttffi^jOSB^ay^iaT**. ZIOWa, RA 
ID4, X«RA I D 5^X^7Kgtf:^^ 

[0 0 8 7] t^X^7KS17H RAID4, 
V^ttRA I D5l^r^X^7H ^IBtS^gchUT 

12lt f^7^7H3>hD-74t, 1f$C<E>xA* 
<X7^ (DA) 5£ffla.TV>*. 5^X2 

Uf>f«naii9i:, /tu^^x-^^^-r^/iu^ 

^A + 77723t, ttftfl»2 5t, HStMt^-^A 
77^ 2 6§$1ATW 8 
[0 0 8 8] tfffS^WSg? 2 5tt, 
SrfT^CD-e&D, ^U5VfflS.Sl 9fcJfS*ttJLT 

777 2 6^LfcOTS. «SO#l^iB2l: 
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